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7.01 I ntroduction.

A. Water Control Plan Devel opnent. The
mai n purpose of a water control plan is for day-to-day use
in water control for essentially all foreseeable conditions
affecting a project. Report preparation is pursuant to
Engi neeri ng Regul ation 1110-2-240, and is in accordance
wi th gui dance contai ned in Engi neering Manual 1110-2-3600
and Engi neering Regul ation 1110-2-8156. The Startup Phase
isinitiated after the conpletion of the Taylor Creek
Stormnat er Treatnment Area(STA). During this phase water
levels will be regulated to encourage vegetation
establishment and to prevent discharge fromtreatnent Cel
2 until the start-up criterion as identified in the Tayl or
Creek STA Lake Okeechobee Protection Act (LOPA) Permtis
met. This water control plan will be included as an
appendi x to the Lake Ckeechobee Operating Manual. Al
el evations referenced in this draft water control plan are
in feet, National Geodetic Vertical Datum of 1929 (NGVD)
unl ess ot herw se stated.

B. Background. This project is one of the
Critical Restoration Projects authorized by Section 528 of
the Water Resources Devel opment Act of 1996. A list of
Critical Projects was proposed and then prioritized and
ranked by the South Florida Ecosystem Restoration Wrking
G oup. The Governor’s Conm ssion reconmended that priority
be given to this phosphorus renoval project that was ranked
10'" on the list of Critical Projects. The sponsor for the
project is the South Florida Water Management District
( SFWD) .

7.02. General (bjectives.

The goal of the Taylor Creek STA is to capture and
treat stormnater fromthe Taylor Creek Basin, upstream of
the STA, prior to discharge back into Taylor Creek and on
to Lake Ckeechobee. The water quality treatnment function
is primarily to reduce the mass and concentrati on of Total
phosphorus (TP) in Taylor Creek. Taylor Creek is degraded
because of high nutrient |oading fromagricultural runoff.
The average phosphorus concentration in Taylor Creek runoff
is approximately 600 parts per billion (ppb). This greatly
exceeds the phosphorus concentration of the receiving
wat er, Lake Okeechobee, which averages 100 ppb. H gh TP



| oads have been inplicated in excessive eutrophication of
Lake Okeechobee that can result in algal bloons, high

sedi nent oxygen demand, and | oss of fisheries and
recreational benefits provided by the lake. In addition to
t he reduction of TP | oads, the Taylor Creek STA will

provi de additional water quality and quantity benefits to
downstream waters. The STA will renove suspended soli ds,

di ssol ved and particul ate oxygen-denmandi ng materials, total
nitrogen, netals, and pesticides that would otherw se flow
into the | ake.

7.03. Project Description.

The Tayl or Creek STA is adjacent to Taylor Creek
approximately 2.4 mles north of the city of Okeechobee.
(As shown on Figure 1.) The Taylor Creek STA is on the
Grassy Island property which is |located i medi ately
nort hwest of the U S H ghway 441 bridge over Taylor Creek.
The southern end of this project is approximately 7 mles
fromthe edge of Lake Ckeechobee.

The Taylor Creek Site habitat is fragnented between
| arge areas of pasture, upland forested areas, cypress
stand, depressional areas, other forested wetlands etc.
The Florida Natural Areas Inventory (FNAI) designates the
very southern end of the Taylor Creek Site as an area of
conservation interest, in connection with the |arger
forested wetl ands systemin the slough al ong Tayl or Creek.
According to the Fish and Wl dlife Coordination Act report
(CAR) of the U S. Fish and Wldlife Service (USFW5), the
adj acent | ands, open pastures with scattered cabbage pal ns
are prime foraging and nesting habitat for Audubon’s
crested caracara. The open pasture is also habitat for
turkey vulture, sandhill crans, neadow ark, nourning dove,
and white-eyed vireo. 1In addition, the wooded areas
(wetl and and upl and) provide habitat for mgratory, as well
as resident birds.

The Taylor Creek STA is a long, narrow enclosure,
parallel to Taylor Creek (As shown in Figure 2). Inflowto
the STA, from Tayl or Creek, occurs at the north end of the
STA, and flows southeasterly through Cells 1(49 acres) and
2(93 acres) before discharged back to Taylor Creek. The
predom nant grade within the STA creates flow northwest to
t he sout heast but the general slope of each cell is from
east to west, naking the water on the west side of the
cells deeper than on the east. Sone portions of the
sout heast corner of Cell 2 will remain dry nost of the
time. This area was included in the STAto avoid



constructing the perineter bermthrough stands of cypress.
Deep zone trenches at the inflow and outfl ow of each cel
are designed to help distribute flow evenly throughout the
cell.

7.04. Project Features.

Physi cal features for the Taylor Creek STA incl ude
perinmeter |evees, separation |evee, deep zone trenches,
seepage ditch, downward opening slide gate culverts 391 and
392 (S-391 and S-392) with gate wells, and Structure 390
(S-390), an inflow punp station. (Please refer to Figure 1
for a diagram of the Taylor Creek STA and the project
features.) S-390 may be operated renotely from S127
Control Center or on site at the control building. |Inflow
to the systemw || be determ ned by the manufacturer’s punp
curves and head determ ned fromwater levels transmtted
fromsensors upstream of the punp station and at the
di scharge of the force main.(please refer to Figure 3 for
the location of the sensors). A water |evel sensor, on the
upstream side of the separation |levee will provide
information on the slope of the water surface across the
site, an indirect indication of the resistance to flow and
t hus the degree of vegetation within the cell. A gate
| evel sensor, nonitored in conjunction with the water |evel
sensors will provide information necessary to estimate
di scharge fromcCell 1 to Cell 2. A sinmlar arrangenent of
wat er and gate | evel sensors at the outfall of Cell 2 wll
enabl e estimation of effluent discharge. The three flow
nmeasurenents, one at the inflowto Cell 1, one at the
separation | evee, and one at the STA discharge point, in
conjunction with local rainfall neasurenents, wll enable
the SFWWMD to determ ne quantities of water treated and
conbi ned | osses from seepage and evapotranspiration.

A S-390. S-390 is a punp station with four parallel
subnersi bl e, centrifugal punps. The punps will primarily
operat e based on an existing water |evel sensor on Tayl or
Creek approximately 125 feet upstream of the punp station.
The punps will operate to nmaintain a water level in the
creek between 17.0 and 20.0 ft. The available flow in
Tayl or Creek at Grassy Island usually exceeds capacity of
the STA for optimal phosphorus renoval. The design peak
flow punping rate is 24 cfs. To achieve this punping rate,
the design requires four 14 horsepower (Hp) subnersible,
centrifugal punps. The punping rates are shown in Table 1.



Tabl e 1.

No. of Pumps Percentage of
Running Flow Rate Days Available
GPM CFS
1 2, 600 5.8 95
2 5, 200 11.6 88
3 7, 400 16.5 84
4 9, 600 21. 4 75

The di scharge val ues are based upon a static head of nine
ft. which is near the maxi mum height that the punps wll
oper at e agai nst.

(Design Analysis Final Submttal, June 2003, Stanley
Consul tants, Inc.)

B. Interior Culvert(S-391). S391is a 3 ft.
di aneter reinforced concrete pipe culvert with a downward
opening slide gate; the water will flow over the gate.
This structure is located in the interior |levee. The gate
will be operated to maintain water depths in Cell 1 between
0.5 and 3.0 ft.

C Qutflow Culvert (S-392). S392 is also a 3 ft.
di anmeter concrete pipe culvert wth a downward opening
slide gate; the water will flow over the gate. This
culvert is located in the southwest corner of the STA in
the perineter levee. This structure will be operated to
mai ntain water depths in Cell 2 between 0.5 and 2.0 ft as
measured by the water sensor upstream of the structure in
Cel |l 2.

D. Levees. The STA is bounded on all sides by a
perinmeter levee with a separation | evee across the md
section of the site providing a separation of Cell 1 and 2.
The | evee crest elevation is set by the design pool
el evation within each cell plus a freeboard all owance to
accomodat e the 10-year, 24-hour precipitation event, w nd
shear surge, and wave run-up. The freeboard all owance for
both cells is 3 ft., which consist of 6 inches for a 10-
year 24-hour event, an estimated 4 inches surge, 1.5 ft.
for wave run-up and 8 inches for backwater effects. Hence
the crest elevations for Cell 1 and 2 are 28.0 and 27.0




ft., respectively. The design pool elevation for Cells 1
and 2 is 24.6 and 23.6, respectively. The side slopes are
3Hto 1V.

E. Deep Zone Trenches. At Taylor Creek STA each
cell has an inflow, and outflow, deep zone trench. Deep
zone trenches are located in the STA to enhance the even
di stribution of flow throughout each cell. Deep zone
trenches at the inflow of each cell distribute the inflow
over a wide area. Deep zone trenches at the outfall
collect return flow over a wide area. They average 3 ft.
in depth with a 10 ft. bottomand 4H to 1V si de sl opes.

F. Energency Overflow Sections. Each treatnent cel
contai ns an energency overflow section on the sout hwest
perineter | evee. Wien the water elevation reaches 27.0 ft.
in Cell 1, water will flow over the enmergency overfl ow
section and to Tayl or Creek. Wen the water |evel reaches
26.0 ft. in Cell 2, water will flow over the energency
overfl ow section to Tayl or Creek.

G Seepage Ditch. A seepage ditch is |located on the
eastern side of the STA. The ditch will capture the STA
seepage and convey it, via open channel connection, to
Taylor Creek. In addition, the slopes and area will be
sufficient to convey runoff fromstornms with a nagnitude of
a 5-year return period event.

7. 05. Constrai nts.

A.  Vegetation Renoval. S-390 punping may be reduced
or stopped during activities for performance enhancenent
related to vegetation renoval in the cells. In addition
S-391 may be adjusted to reduce or stop flowto Cell 2.

B. Phosphorus Renoval. Discharge fromthe Tayl or
Creek STAw Il not begin until net inprovenent for
phosphorus renoval is observed. The 4-week geonetric nean
measured at the interior site, upstream of S-392, should be
| ess than the 4-week geonetric nean neasured at the inflow
site at Tayl or Creek, upstream of S-390.

C. Cell Gade. The predom nant grade within the STA
creates flow northwest to the southeast, but the general
sl ope of each cell is fromeast to west, making the water




on the west side of the cells deeper than on the east.
Sonme portions of the southeast corner of Cell 2 will remain
dry nost of the tine.

D. Cypress Trees Acclimtion. The cypress tree stand
is located within the boundaries of the STA levee. A
sudden i nundation of water will kill the trees. Therefore,
operations may need to be nodified to slowy acclimte the
trees to the change in water |evels.

7.06. Overall Plan for Water Control. S-390 will punp
wat er from Tayl or Creek into the Tayl or Creek STA Cell 1.
Water will flow by gravity in Cell 1 and through S-391 to
Cell 2. Water will flow by gravity to S-392 which wll

di scharge the water back to Tayl or Creek when the 4-week
geonetric nmean neasured at the interior site, upstream of
S-392 is less than the 4-week geonetric nean neasured at
the inflow site at Tayl or Creek, upstream of S-390.

7.07. A STA Startup Phase Operations. The goal during
STA startup is encouragenent of wetland vegetation growth
while limting or mnimzing rel ease of dissolved and
particul ate Total Phosphorus (TP) downstream The startup
operations are intended to avoid the rel ease of any water
fromthe STA until surface water TP concentrations are
equal to or below the concentration of TP in source water,
Tayl or Creek.

S-392 will be closed during the STA startup. S-390
wi || begin punping. During periods of excessive rainfall,
the inflow punping will be reduced or stopped. S-391 slide
gate height will be adjusted to allow the Cell 2 elevation
to reach 25.5 ft. When 25.5 ft. is reached in Cell 2, S
391 will be set at 26.5 ft. When the elevation in Cell 1
reaches, 26.5 ft., S-390 will cease punping. Once net
i nprovenent for phosphorus renoval is observed, at water
quality sanpling site, W8, upstream of S-392, with a four
week geonetric nean | ess than the 4-week geonetric nmean of
the inflow site (upstreamof S-390), the S-392 slide gate
will be adjusted to allow the treated flow into Tayl or
Creek. S-391 will be adjusted to maintain el evations of
24.6 and 23.6 ft. in Cells 1 and 2, respectively, norm
operations, Section 7.08, wll begin.

7.08. Normal Operations. Nornmal operations are defined as
operations up to and including the design peak flow punping
rate of 24 cfs. S 391 and S-392 will be operated to




provi de an average water depth of 2 ft. at the peak flow
punpi ng rate.

7.09. Flood Control. \When the Tayl or Creek STA water
elevation in Cell 1 is greater than 26.5 ft., S-390 punps
w |l cease punping. S$-391 and S-392 will be adjusted to
allow fl ow over the gate. In addition, energency overfl ows
are located on the western | evees for each cell to all ow

| evee protection if S-391 or S-392 becone pl ugged.

7.10 Pre-storm Drawdown. Pre-storm drawdowns may be based
on National Wather Service Advisories and SFWWD forecasts.
| f storage in the STA can be created by discharging treated
water to Taylor Creek prior to the stormevent, pre-storm
drawdowns may be initiated. Punping at S-390 will cease
for pre-stormdrawdown. S-391 will be operated to | ower
the water level within the STA before a stormarrives and
to inprove the passage of water during a high rainfall
event. S-392 will be open to nmake rel eases to Tayl or

Cr eek.

7.11. Recreation. An air boat ranp is at the site;
however, nmintenance and nonitoring personnel will nainly
use the ranp. SFWWD intends to allow certain types of
recreational use in the STA, and is in the process of
preparing plans. However, there will not be specific
operations to provide for recreation.

7.12. Water Quality. During the startup phase of the STA,
water will not be rel eased back to Taylor Creek until a net
reduction nmeasured at the interior sanple site is |less than
the 4-week geonetric nean TP neasured at the inflow site.

7.13. Seepage Control. The seepage ditch is |ocated al ong
the eastern side of the STA. This ditch will collect
seepage fromthe STA and convey it via open channel
connection to Taylor Creek through an existing un-gated

cul vert sout heast of S-392. A seepage ditch is not on the
western side of the STA. Any seepage on the west will flow
to Tayl or Creek.

7.14. Fish and Wldlife. There are no operations
specifically for fish and wildlife. However, because
endanger ed species and m gratory birds have been known to
occupy STAs, when possible, operations wll be coordinated
with USFWs and FFWCC to m nimi ze adverse inpacts to nesting
m gratory birds.




7.15. Water Supply. There are no operations specifically
for water supply.

7.16. Drought Operations. Inflows to the STAw Il continue
to the extent possible as water flows in the source stream
begin to decline during the onset of a drought. S-391 will
be adjusted as necessary to so that Cell 1 water will be
transferred to Cell 2. S-392 will operate as necessary to
provi de the two-foot water depth.

| f during the drought period, the cells are out of
service for an extended period and invasive upland
vegetation is established, Startup Qperations will be
reinitiated.

7.17. Deviation from Normal Operation. The United
States Arny Corps of Engi neers (USACE), Jacksonville
District Engineer is occasionally requested to deviate from
the normal regulation of the project. Prior approval for a
deviation is to be obtained fromthe Jacksonville District
Ofice (SAJ) except as noted below. The Jacksonville

District Ofice will in turn obtain the necessary approvals
fromthe South Atlantic Division (SAD) except as noted
bel ow. Deviation requests usually fall into the follow ng

cat egori es:

A. Energencies. Sone energencies that can be
expected i nclude drowni ng and ot her accidents, failure of
project facilities, and flushing of pollutants. Antecedent
conditions, as well as forecasted stormevents, may result
in SFWWD decl ari ng an Energency Aut horization O der which
woul d result in an Energency Devi ation. Necessary action
under energency conditions is taken i medi ately, unless
such action would create an equal or worse condition. The
Jacksonville District Ofice should be informed as soon as
practicable. Witten confirmation should be furnished
after the incident. SAJ will report these deviations to
SAD.

B. Unplanned M nor Deviations. There are unplanned
i nstances where there is a tenporary need for a mnor
deviation fromnormal regulation, although they are not
consi dered energencies. A change in releases is sonetines
necessary for construction, maintenance, or inspection.
These requested deviations are usually for duration of a
few hours to a few days. Each request is analyzed on its




own nerits. Consideration is given to upstream watershed
conditions, potential flood threat, conditions of |akes,
and possible alternative neasures. 1In the interest of

mai nt ai ni ng good public relations, the request is conplied
with, providing there are no adverse effects on the overal
project regulation for authorized project purposes.
Approval for mnor deviations will normally be obtained
fromthe Jacksonville District by tel ephone. A witten
confirmation wll be furnished after the deviation is
conpleted. SAJ will report these deviations to SAD.

C. Planned Deviations. Each condition should be
anal yzed on its own nerits. Sufficient data on fl ood
potential, |ake and watershed conditions, possible
alternative neasures, benefits to be expected, and probable
effects on other authorized and useful purposes will be
presented to the Jacksonville District along with
recomrendations for review and approval. SAJ will report
t hese deviations to SAD and obtain approval.

7.18 Monitoring. Data will be collected to nonitor flow
rates and phosphorus renoval rates within the STA. Inflow
to the systemw || be determ ned by the manufacturer’s punp
curves and head determ ned fromwater levels transmtted
from sensors upstreamof the punp station and at the

di scharge force nmain. A water |evel sensor on the upstream
side of the separation | evee will provide information on
the slope of the water surface across the site, an indirect
i ndi cation of the resistance to flow and thus the degree of
vegetation within the cell. A gate |level sensor, nonitored
in conjunction wwth the water |evel sensors will provide

i nformati on necessary to estinmate discharge fromCell 1 to
Cell 2. A simlar arrangement of water and gate |evel
sensors at the outfall of Cell 2 will enable estimation of
total discharge. The three flow neasurenents, one at the
inflow, one at the separation | evee, and one at the

di scharge end of the STA, in conjunction with |ocal

rainfall neasurenents, will enable the district to
determ ne quantities of water treated and conbi ned | osses
from seepage and evapotranspiration. See Figure 3 for the
| ocation of the sensors.
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